Deficient activation of Bak and Bax confers resistance to gemtuzumab ozogamicin-induced apoptotic cell death in AML.
Gemtuzumab ozogamicin (GO), comprising a CD33 antibody linked to the toxin calicheamicin, represents a novel and promising targeted therapy in acute myeloid leukemia (AML). The more definite mechanisms by which GO exerts its cell death-inducing propensity, and thus how sensitivity and resistance to GO are regulated, still remain to be elucidated. We have studied proapoptotic signaling events induced by GO and free calicheamicin in AML cells. AML cell lines and primary blood cells from six patients with acute leukemia were incubated with GO or calicheamicin and the effects on cell viability and proapoptotic signaling were analyzed using MTT assay, flow cytometry, immunofluorescence and immunoblotting. GO and free calicheamicin at clinically relevant concentrations resulted in decreased cell viability, appearance of apoptotic morphology, depolarization of mitochondria, and activation of caspase-3 signaling in HL60 and NB4 AML cells. In contrast, none of these events were observed in GO-exposed KG1a AML cells. Notably, GO treatment also caused proapoptotic conformation of Bak and Bax and activation of stress-activated protein kinase p38 in responsive but not in resistant AML cells. In patient-derived AML cells, GO and calicheamicin induced a heterogeneous cytotoxic response, partly linked to CD33 expression and with signs of caspase-3 activation. Our novel data on GO-induced proapoptotic activation of Bax, Bak, and stress-activated protein kinase indicate an important role for these signal proteins in the regulation of GO sensitivity in AML.